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# Supersedes "Outline" cf 1919 ona 1920. 
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Assignment:- Messrs Worthley, W. 0. Ellis and assistants, 
A = Determination of the actual distribution of P. nubilalis in the 
U. Sa, Along the lines folloved during 1919 and 1920. 
1 = One man loented at laboratory to determine matcrial sent in by 
ficld scouts and quarantine inspectors, .\dults to be reared 
for determination when necessary. 


II = CONTROL, 
Assignment:= Messrs Worthley, Caffrey and assistants. 
A - Burning infested material - lr. Worthley.e 
1 - Using oil torch, or flame, with power pump and spocialized nozzle. 
2 « In piles, using as fuel: 


a- Oil. b - Wood - c = Brush. 
B = Steaming infested matorial - Mr. Worthley. 
9 l = With portable boiler. 
a - In pilcos, b - In collecting vehicle. 


2 = With combination apparatus for steaming material in the collect- 
ing vehicles “ 
3 = Stearting loose material, or stubblc,with a portable hood or 


modifications 
C = Crushing infested matcrial - Mr. Worthley. 
1 - With special machine for this purposc. 


“D = Plowing under, or burying infested material. 
(Sco "Life History and Habits" - Be2ed and De2-c-(2) eee) 
“EE - Burying infested material in manure or compost - Mr. Worthley. 
2 1 + ‘hen used as bedding. 
2 = when buried oricinally in manure or composte 
F - Fooding infestcd material to livestock. 


l - Placing in silo, 2. Shrédding» 
ln 3 - Cuttincs with onsilacse cutter or modificatione 
y 4.- Direct feedin; from fields 


5a- Suitability of steamed fodder as food. 
G = Weed killing substances - Mr. Worthley, 
J 1 = Application to determine killing effect on weedse 
a - Bartly srowm weeds. 
b - Full grown weeds. 
2- Effect on larvac contained within treated weedse 
3 - Effect on subsequent flora of treated creas, with especial ro= 
ference to plants not hosts of P. nubilalise 
4 - Trap woeds - Leave small untreated areas of weeds as a trap for 
oviposition of moths. Trap weeds to be destroyod aftor period of 
oviposition, 
5 = Cost of applications to definite arcas. 
A - Patent preparations, b = Iron sulphate. 


o »~ Sodium arsenite d = Salt 
} WA 6 - Other substances, 
H = Time of planting (See "Plan of Expt. Plot" --«) 


“I = Selection of varicties (Sce"Blan of Expt. Plot"---) 
Y/Y J =~ Trap Crops 
1 = Plant small aroas of early sweet com in badly infestod areas to 
; . attract ovipositing females of first broad, Such nrens to be 
subsoquontly costroyed. 
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Same for second brood-usin; quickly maturing varietics. 
Effect on infestation, of plants other than corn, in the same, or 
adjoining, areas to where trap crops are used, 


K - Cutting corn stalks. ‘or stubble, level with soil and immodintely dis- 
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of by Teeding, ie aise or otherwise. 
In‘a . deanly cultive eted ficld. 
Q = 18 S00n a8 crop is harvested. 
b - Before beginnins cf winter. 
c = Barly in the Sprinc. 
In a weedy field. a-b and ¢ same as K- 1, 


-“Applicotion of poison sprays or dusts - Mir Worthley. 
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Arsenate of lead. 2 = Calcium arsenate. 
maAcneslium arscnate.4 - Other insecticidcs. 


Turn hogs into badly infested corn, or weeds, after com has been 
harvested to determine whether they will broak opon plants and 
devour P. nubilalis larvae or pupne. Possibly portions of in- 
fested plants may be eaten entire, 


~ Life HISTORY AND HABITS, | 
Assignmont: - Messrs Barber, Babcock, Hofer, Patch and assistants. 
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Descrirtion. 

«~~ Immediately after deposition. 

b - Caanges of color, markings or shape during incubation. 

Incubation period 

a - Duration. 

Hatching. 

& ~- Details of hatching. 

b - Proportion of eggs hatching (Dietinect from A-5- a) 
(1) = In the field (2) - In laboratory or COsCB. 

Proportion of esgs dislodged from original position on plant, 

and the effect on hatching. . 

Peri lity: 

« = Pyoportion of fertilco eggs. (1) in the ficld. (2) In labora- 
tory or cares, 

b - Etfect of sunlight on fertility (eges habitually deposited 
on oon Sabai of leaf}. 

¢ = Effect of hilling-up on fertility of eges deposited on lower 
eatee af are 

d - Duration in cold storage. 

Reaction to water (See Dispersion - D-4-a= ieee 


Life Hi story. 
a= Description of each instar, b = Duration, 
(1) Possible relation of sex 
to duration of instars, 
(2) Total days for larval 
development» 
¢ + Molting. 
(1) - Details of molting, 
(2) = Location or position of larva when moltinc.e 
(3) - Duration of quicscent period before each nolt. 
(4) - "period required for molting. 
ad + Number of instors. 


pero lasion of numb 2 Yr of instars to sax. 
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d e = Prepupal period. 
(1) = Details of cocoon formation. 
(2) - Duration 
(a)- Male. (b) = Female, 
2 = Habits. 
a « Foeding habits in cach instar. 
(1) = Method of feeding. 
(2) - Relative amount of food consumod in cach instore 
(3) = Daily period of maximum fecding and activity. 
b = Duration of life without food. 
(1) - In each instar. (a) ability of first inster to molt 
without feedins.s 
Object: = To determine ability of lorvee to maintain life if 
suitable food is nct immedictcly available. 
¢ ~ Adaptability to unusual hosts, 
(1) + Development in moterial not ordinarily used as food. 
r (a) = Old corn-stalks (b) - Corn cobs. 
, (c) - Cork (d) - Other similar material. 
Object: =- To determine ability of insect to survive and 
multiply under adverse conditionse 
d - Ability of larvae to rench surface of soil after burial 
of host, as in plowing under infested material, 
Note: = Distinct from D=2-e “Ability of adult s etc". Cross 
ref. to "Control - Plowing" cad . 
(1) - Buricd at depths rancine from 2 to 18 inches. 
Field and insectary investications. 
(a) = During late Summer or Autume. 
(b) - " the Spring. 
Migration. 
1) + To other parts of same host. (2) - To other hosts. 
) - Distance cnpable of migration in each instar. 
) - Influence of weather on migration (wind, rain, etc) 
)- Efficiency of naturcl or artificial barriers in limit- 
y ing migration. i. es = brooks, marshes, roads, walls 6, ets. 
Note: = In instances where fields of celery etc ape separated 
: from badly infested corn, or weeds, by a natural 
y) barricr. 
(6) - Possible migration of larvac in the Spring from winter 
; host, or shelter plant, to creen and Growin; plants, 
i. @e Rhubarb, spinache. 
(7) = Daily ana stan wad period of creatcst activity in 
mi crations 
Hibernation» 
) + Lecation in plant or other metericl, 
) - Mortality. 
(a) = Relation of mortality to condition, position or 
Species of host plants. 
) (aa) = Host plants standing in natural position. 
(bb) - " "broken over and lying on ground. 
(cc) - At varying heights above crounde 
(dd) - " i depths below ergy 
Note: Distinct from B-2-d. Infested plant material 
til} be dug up and examined at frequent intervals 
curing the \utumm, Winter and Spring, 
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(co) « In Ber oceg, leoations (in buildings oté) (4) 
(ff) + In othe cations, 
(oon) = In ompty bors, nae 
(bbb) - In protecting material i. o. moss, sawdust, 
dried leaves, woot humus, etc 
(ccc) = In tree stumps, poles: etc. 
(ddd) = In silos, corn cribs ete, 
(b) - Relative mortality during hibernation in different species 
of plants cut and piled, 
(aa) - Corn stalks, 
(bb) = Corn stubble pulled and left on surface of soil. 
(cc) = Veeds (Barnyard grass, ragweed etc.) 
(dd) - Crop remnants (Celery, rhubarb etc.) 
(3) - Ability of larvae younger than last instar to hibernate. 
g - Possibility and extent of Spring feedings 
(4 
(2 


tL) - Corn stalks, cob or grain. 
2) - Stalks of other susceptible food plants. 
(3) - Will punae develope without such feeding. 
h - Behavior of larvae in cut food plants during growing season. 
Note:= Distinct fro: hibernation B-2-f-(ajand (bd). 
(1) = Corn stalks cut and piled. 
(2) = Com stubble pulled and left on surface of soil. 
(3) = Weeds cut and piled, 
(4) - Weeds cut and sprayed with fusil oil. 
i - Reaction to water (See Dispersion - De4ea-(2) eee) 
J 


~ Miscellaneous larvel habitse 
(1) = Gregariousness (2) - Phototropism 
(3) = Spinning. (4) = Cannabalism. 
(5) = Boring caprbilities in each instar. 
(a) - In different plants used as foods 
(b) -~" woterial used as shelter or to escape.sfrom confine- 
ment - 1. @e lumber, cloth, paper etc. 
Pupa. 
- Description. 
a- male h = female, 


- Location and position, 
~ Duration of pupal period, 
a= male b =~ femele,. 
~ Reaction to water (See Lispersion ~ De4-a~(3)es-) 
Adult 
- Life History 
a- Description. 
(1) - Male = typical anc aberrant, 
(2) ~ Female hs i ’ 
b ~ Proportion of sexes. 
c - Duration of pre-ovipcsition period, 
(1)-Period between emergence and first copulation. 
Rh “first copulation and first oviposition. 
ad = Duration of oviposition Berens 
e - Lagevity of advlise 
(1) = Male (2) = Penale (3) - Unfertilized females. 
(4) = Life of fomale after completing ovipositions 
1) An aa we : xf copulati on. 
(6) - Length of life without food, 
(a) + Male \b) = female. 
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labitse 
- Copulation. ‘ 
(1) + Mannor (2) = Length. (3) = Timo of greatest activity. 
(4) = Number of matings to insure doposition and fortility of botal 
~ complement of ocggs. 
(5) = Polygamy, polyganary. 
(a) - Numbor of fomales fortilizod by cach males 
(b)- " " males accopted 8 "  fomoloe 
- Oviposition. 
(1) - Portion of host favored for oviposition. 
(a) - Oviposition on matcrial in which larvac do not food 
ie Ce» cork, old corn cobs ctce 
(2) = Mcthod of oviposition. 


(e 
( 
( 
( 


a] 


1} - Numbor of eggs deposited at one time and their disposition, 
b) = Total numbor of oggs from cach fomlce 
c) = Average " " " por elustors’ 
d) = Maximum and minimum oggs por eclustore 
(3) = Daily rato of oviposition, 
(a) = Nusber of ovipositions por day. 
(b) = ‘" "eggs deposited por days 
(4) = Deily period of oviposition (day, ovening, carly morning) 
(5) - Plonts proforred for oviposition. 
= Flight (s 


© 


Seo Dispersion = Bel to 3) 
« Attraction of adultse 
(1) = To lights. 
a) + Status of moths attracted is co, malos, fomalos « gravid, 
spent, not fortilizcod. 
(ob) - Varying tho kind of light. 
os * Colorcd lights vs. uncolored light, 


(bb) = Sorirsh " " masked at 
(cc) + Moving " “cetotionary .." 
(dd) = Woak " "powerful light. 


(co) = Lights at difforont hoights above grounds 
(2) = Attraction to baits. 
(a) = *ruite, syrups, oils, otc. 
(b) + Mosecratod corn plants = in an attempt to isolate tho sub- 
i stance which attracts tho ate aie fomalos to corn plants. 
(2) 6 Attraction of lights combined with baits 
(4) + " " maios to fomalose 
(2) ~ Daily poriod of groatost attraction. 
(b) - Life Poriod of groxtost attraction. 
(c) = Distance of attractions 
(a) - Cause ds u 
- Miscellancous adult habits, 
(1) + Fooding habits. 


(a) = Nocossity of food. (b) = Kinds of food. 

(c) - Timo of fcoding. (d) = Rolation betweon foods and 
dongth of lifo i, o. fruits, oils, 
CtCe 


(c) = Rolntion of foods to ogg laying capacity. 
(2) - Ability of -dults to develope from larvac or pupac » ond roach 
surface of coil ~ftor buriol, or plowing undere Fiold and 
asoctary investigations with corn, woods, crop rom mants, otc. 
Cross rot. to "Control" = D. 


Ween (6) 
yl 


. 


a (a) 4dtte “Summer or Fall burial or plowing under. 


aa) = Stalks buried, or plowed under, 2 to 18" deeps 

bb) = Stubble " _ ft u 1 6" deepe 

cc) « Entire plants, " . eG GOL bets 

(dd) = Comparztive efficiency of complete and incomplete burial, 
or plowing undez, in (bb) and (cc). 

(ee) - Comparative efficiency of planting cover crop (winter rye) 
after burial, or plowing under, in (bb) and (cc). | 

(ff) - Comparative efficiency of cutting off stubble level with 
soil and then burying, or plowing under, the cut off pore 
tion and remainder of stubble as in (bb) and (cc). 

(gz) - Comparative efficiency of harrowing, discing or dragging 
surface of soil after plowing compared to leaving soil 
roughe 

(b>) = Svring burial or plowing under, 
Same as /a) = (aa) to (dd) and (7f). 
seasonal History. 
=» Seesonal abundance (See “Food Plants" - F- 1 to 3). 
- Seasonal Development ¢ 
a» Hibernation (An addition to Be2-f) 
(1) ~ Factors influencing hibernating larvae. 
(a) = Condition and position of host plant (covered in detail 
under Be2-f- (a) and (b) see) 
(b) - Age of larva. 
(c) = Meteorological conditions. 
(aa) - Temperature (See de(2)=(g) oss) 
(bb) = Humidity. 
(cc) = Freezing and thavwinge 
(aaa) = Determine activity and future devolopment of 
larvae subjected to natural freezing condi- 
tions, within their burrows in corns 
(lels) - Observations on aétivity of larvae 
Wa-vhn are under freezing conditions at 
vy various temperatures in different lo- 
calities and on various dates. 
(2626) = Determine activity of these larvae when 


Pe ee 


| 
Me 4 


, temperature is gradually raised to 


80 dege Fahr, in incubator. Will these 
larvae comolete their development? 
(3.36) «= Determine effect on these larvae when 
temperature is suddenly raised from 
freezing conditions to higher tempera-~ 
tures. Vill these larvae complete 
their development? 
(pbb) - Same experiments as in (aaa) to be carried en 
with host plants other than corn, 
(ccc) = Larvae free. 
Same as (2.22) and (3.3.) 
(ded) = Determine activity and future development of 
larvae when subjected to freezing in blocks 
Ol ics, within their burrows in corn, 
(1,.1,) = Observe activity of larvae during 
freezing processes 


b 


ee 


(2.2.) - Effect on larvae when frozen for 
various periods of time s 
(3430) = Effect on larvae when gradually thawed 


from these conditions. Effect of re= 
freezing and thaving several times. 
Same as (3.3,) when suddenly thawed. 
Determine whether these larvae will 
complete their development « 
(eee) « Same experiments with other host plants. 
(fff) + Larvae free. Same as (224), (343s ) and (404s) 
(gee) - Conduct experiments along same lines as in 
(ddd) to determine effect of freezing condi- 
tions on larvae inhebiting moist stalks (very 
low and wet ground) 
(1.1,) - Dipping stalks in water and freezing 
immediately. 
(dd) - Rain. 
(ee) - Snowe 
-(tf) - Wind, 


(d) = Conduct experiments to determine percentage of larvae sur- 


viving Co conditions in corn, and a few other host plants, 


_ localities over entire winter periods 


in sever2 


- .Cstiyation. 


(13 - Stage e 


(2) + Factors influencing 


nestivation. 


(a) - Temperature (b) - Humidity. 
Number of generations annuallys 
- Under field conditions. 


- Dee esivie facvors 


wt " 


lab. 
contributing to difference in number of gen- 
WT 


erations between Mass, and -!. Y. 


(a) = Climatic conditions, 


(on) - Altitude (as affecting climate) 
(bb) = Meteorological conditions. 
Vv (aan) - Correlation of life zone Limits. 
eee - : Moteost. | s . 
(cec) - e " temperature 
ry (ddd) - 4 " humidity 
(b) - Heredity. 
(aa) - Source of original infestation i. e, Hurope, Asia, 
iass~¢ or Canada 
(bb) = Number of generations in that locality. 
(4) = Transfer adults or pupae from eastern New York and Western N.Y. 
areas tp Arlington. Rear projeny from sach loca one ar te 
sepnrave, large ous door cage, This may be continued for two 


d a-nnewee-“Factors influencing 


(1) 


(2) 
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| comiea atime a | 


wee 


determine effect cf Arlington environment on 
York projeny, always using the projeny 
Y 


Or more years to 
the one generation New 
of the original material from N. 
seasonal, 


development , 
Climatic conditions. 

Altitude, 
~ hieteorological conditions, 
Xelation of temperature to development. 
+ Developmental zero for each stage, 
#@ Optimum, 
ey erence. 
~ Plot 
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(So) 
(e) - Total degrees of effective temperatures required 
to complete each stage. 
(f£) = To complete entire life-cycle, 
(g) - Relation of hibernation to temperature. : 

(aa) ~ Amount of low temperature required for hiberna= 
tion and subsequent pupation. 

(bb) = Effect of absence of lov temperature on hiber= 
nating larvae and on subsequent pupation. 

(cc) = Relation betreen the duration of low temp. 
periods during hibernation to rate of develop- 
ment after hibernation. 

(dd) = Amowit of effective temerotures required to 
‘corplete larval stage after hibermation. 

h) + Relation of nestivation ty temperatures 


( 

(i) - 2  wgensrol activity, to " 
(3) = Here dit: 
(4) - Food 
(5) - Light 


- Phenology = First and last record of occurrence in field and 


laboratory in each generatione Also period of 
maximum occurrence in the field, 


(2) + Larvayg (3) - Pupae (4) = Adult, 


IV - DISPERSION. 
, DE aim Renew ea ete mnomees m e oz 2 A 
“SSilgnuent: = lir. O'Rourke and ASSiStant Se 


A’= Bate’on seasonal distribution (all stages), 


1 = Increase in infested aren by each generation (notes and maps ) 


. 


2 - Distances of dispersion to the N, NE, B, SE, 8, SY, W, and MW, 
Plot curves, 
a = Generation by generction. 


b = Total of all generations. 


B~ Flight (Adults), 
1 = Distance of tiients 
a = Liberation of marked male adults in lightly infested territoty 
followed by systematic trapping at varying distances and differe 
ent directions from point of liberation to secure records on dcis- 
tance of flight of the male moth. | 


(1) 
virgin females, 
(2) = Use of trap lights, 


- Use of .the tanglefooted assembly cage containing newly emerged 


b + Liberation of marked femole adults at the Vest luedford experi- 
mental plot followed by systematic sweeping and trapping at vary- 
ning distances and different nirections from the experimental 


plot to secure records on dis 
1) = Use of men sweeping with hand nets, 
2) 


- Use of trap lights, 


nce cf flight of the female mothse 


Beailed study of distance enpable of flight (horizontally in single 


flight or in series of flights, by males, grivid, spent, unfertil~ 


ized or immature females, 


(1) = In presence of favorable wind. 


(2) = In cbsenco of wind, 


(3) = Under favorable wind conditionse 


Note: ~ 
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2 « Study of the nature of flight. 
- Character of flight. 
« Single flight and series of flights. 


« Direction in relation to the prevailing wind. 
- Daily period. of the greatest flight activity. 


influences 
a « Relation 
b « Relation 
~ Relation 


a 


a 
b 
¢ = Height of flight 
d 
6 


of weather on flight. 

of tenperatures 

of humidity. 

of fair, warm weather to flight activity. 


C = Relation of Artificial and Common Carrier to Dispersions 


1 Larvaee. 


a =- Observation to determine if larvae will crawl upon trains, cars, 
- automobiles, or other vehicles while standing still. 


b =» Distance 
2 Adults. 


capable of being carried. 


a Observation to determine if adults will alight upon trains, cars, 
automobiles or other venicies, 
(1) » While standing still. 
(2) = While moving at varying rates of speed. 


b = Distance 


capable of being carried. 


D = Relation of Water Drift to Dispersion of host plants or other material, 
L - Data on tide ocean and harbor'currents off the coast of eastern 
North America between New York Bay and the Gulf of Newfoundland, with 


* 


special attention to those in Massachusetts Bay and off the Massa= 
chusetts coasts 

a Correlate with distance and situation of coastwise infestation. 

b = Determine probable dispersion through drift carried by these cur- 


rentsSe 


2 = Data on currents in Lake Erie. 

a= Correlate with distance and situation of infestation in New York, 
Pennsylvania and Canada, 

b = Same as leb. 

c « Throw 100 or more marked cornstalks into Lake Erie on the Canadian 
sidae in the vicinity of Port Stanley, Ontarig. Follow by through 
scouting on the beach on the New York side for possible recoveries, 

Object: To determine whether Vestern New York and Penn. infestations 

: Originated from drifting material from Canada. 

3 = Field observations, 
&™ Scouting banks of rivers, lakes, poncs, ocean beaches and islands 
for infested host plants, or other material, cast up by water, 
(1) = Eggs. (2) = Larvae. (3) - Pupaae 
a) - Determine whether stages found are living and normal 
(also covered under 4a) 
4 « Experimental observationse 
a- Drovming experiments = fresh Be Sait wotere 


(1) = Eggs. 


(2) = Total immersion. (b) - Floating. 
(c) - Determine whether larvae will hatch from egg~masses while 
floating; 
(2) = Larvae, 
(a) Total immersion in host plont tunnel, 
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| Naw 
) = Flocting material containing larvae. 
“ " larvae free. 
Determine whether larvae will pupate. 
na) - While totally immersed. 
) 


- \fter total immersion. 
cc) = while floating. 
(dd) = After : 
(3) ~ Pupae. 
(a) = to (e) same as under (2) except emergence of adults un- 
der (c), 
(4) = Adults 
(a) = Determine whether adults which have emerged from these 
- pupae are normal and can reproduce 
(b) = Total immersion. 
(an) * Effect upon flight. 
(bb) « Mu " fertilization and oviposition. 
(c) = Floctinge 
Same as (b) - (aa) and (b) = (bb) 

Relation of wind currents to dispersione 
1» Optain dota on wind currents from local meteorological station. 

- Work up and plot curves. 
2 Correlate with distances of dispersion, Plot curvess 
~ Possible dispersion thru infested plants or their products in commerce 

(artificial carriers) ' . 
1 to 6 = Same as "Food Plants" I - 1 +0 6 as applied to observations 

made after the plant, or its product, enters commerce, 

; Before that period it pertains to "Food Plants". 
~ Shelled corn containing portions of cobs, or free larvae (covered 

partly in "Pood Plonts" - I to 1 = grain.) att 
Migration of larvae (See "Life History and Habits" = Be2=p) 


~j 


ote:= Larval migration is belicved to have but vory little influ» 


“ence on Dispersion wheniistcrpreted in its broadest sense, Ii 
notes are written on this subject they should be headed "Life 
x History and Habits" 


H = Effects of local physical features ond terrain on dispersion, 
L = Natural barriers. 
a * Bodies of water. 
b = Forests and wooded areas. 
¢ = Barron lands, as sand dunes; marshcs, 
d « Highlands, as high hills, mountrin rangese 
Gc = Non~continuity of favored food plants, 
2 « Artificial barriers. 
a - Cities; towns; groups cf buildings etv}3 
3 - Determination of favorable channels for -discersione: 
a= Continuity of favored food plants. b =~ Coastal plains. 
¢ = River valleyss 
4 ~~ Hffect of farming type on dispersions 
ae orket gardening district, 
b # Truck and: fruit farming district, 
¢ = Gencral farming districte 
d © Grain and dairy farming district. 
- @ » Farming in isolated wooded or burreun, areadse 
I = Percentage of infestation, 
Objcct:-= To ascertain. the increase cr cecrease cf the insect in the 


same areas from: year to year and from goneroation to gonsxa- 
ta0Ne- sUSingcorn-ac a.basis and,possibly.somo.jof tha ,.rore 
susceptible weedse alse any geonurtliy infested cconome eri 
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(12) 
1 = Field Counts - in each generations 
a « jAscertain the average percent of infestation in each field or 
area by examining a definite number of plants situated at differ~ 
ent representative parts of the field or arcades (Avoid duplication 
of "Food Plants") : 
(1) = Location of ficld=town; address, owner etc. 
(2) = Kind of corneswect, ficld etc. and variety when possible, 
(3) = Species of weeds, or economic plants other than corn (yrhen 
- counts are made of these plants). 
(4) » Character of terrain~cultivated, dump, waste area, level, 
sloping steeply, sloping gradually etca 
(5) « Proximity to-other species or groups of infested plants, 
(6) = Type of soilelight, heavy, sandy, gravel etc. 
(7) = Approximate eltitude - high, low etc. 
(8) = Percentage of plants infested, 
(9, ~ Average number larvae per plant. 
(10) - Maximum th Z it : oxamincds 
b - Ascertain the percentage of increase or decrease of infestation 
in areas where clean-up, or-other control work, has been carried 

Pere ire 17), Some asa = (1) to (7)s 

¢ ~ Ascertain relative degree of infestation of the same host plant 

in different localities and compare from year to ycar, (Avoid 
duplication of "Food Plants" = G-4 and make cross reference to 
that subject specifying definitely the plants concernedy 

(1) to (10) Same as a» (1) to (10). 

d = Incorporate data secured in "a" to “b"in a statistical survey of 
the relative degree of infestation in-gach towa, Compare from 
year to year, 

Stubble counts of corn - in each generation, 
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\ = Location of field or area - Town, address, ovmer ctce 
) = Kind of corn + sweet, field ete « also variety when possibiec, 
) = Height of stubble, 
) = Approximate date of cuttings 
) Character of cultivation « weedy, cleans 
) » Proximity to other infested standing plants, or stubble. 
Hspecially the presence of standing corn, or corn stubble of 
a different planting, in adjoining area» Also presence of 
infested weeds, or weed stubble, among corn stubble examined, 
or in adjoining area. 
b - Compare percentage of stubble infestation with counts secured 
from previous counts of entire plants in same arcas 
3 = Larval counts in heavily infested ficlds and arcasecach gennrations 
Notes~ Avoid duplication of lxay lb; and lec; 
- a= Same as lea (1) to (10). 


J Classification of infestcd arca, 


1 - Classification and mapping of infested area into three classes ac- 
cording to the intensity and character of the infestation. Tho 
approx, size of areca in each class to be inécicated. Compare rela» 
tive size of area in cath class and its distribution from ycar to 
year, 

Notet= No definite effort necded t e information for this work, 
Sufficient data should be a bie from the goneral and da- 
tailed observations made throughout the year by leboratory men, 
field scouts and quarantine inspect 
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a@~- Class l= wjrea in which corn, weeds, grasses, flowering plants, 


(Red) and crops other than corn are heavily infested. 
o - Glass 2 - Area in which tho infestation is confined to corn with 
(Blue) a sm:ll percentage of infestation in susceptible 


Svoasmic piants, other than corn, and weedse 
¢ - Class 3 = Area in which the infestation is confined almost exe 
(Green) ciusively to corn. 


\. 
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V - FOOD PLANTS. 
Assignment: ~ Messrs Hodgson, Grigg, Sanderson and assistants. 
A - Determination . i 
1 - Herbarium. 2 - Collection of mature specimensse 3 = Collection of 
seedse 
Cbject:- These collections are of host, and likely host plants for use 
in determining infested material brought in at any time of 
years 
B = Lists of infested plants. 

1 = Alphabetical. ae oystematice 

3 - Classified; i. e. indicating relative susceptibility, nature of in- 
festation; frequency of occurrence; shelter plants cte. 

4 - Plants found in other areas; 

a - Schenectady.b- Buffalo. c= Canada. d- Europes 
Note. For total number of species and varieties found containing lare 
vae consult Bel. For families and genera represented consult Be2, 
C - Summary record chart for each of important host plants . 

i = Showing generation and life stages found on, or in, each plant. 
Also whether used for hibernation or aestavation. 

2 - Giving degree or "index" of infestation as compared with corn 
determined as an average from the ficld percentage and comparative 
infestation counts. 

3.= More important information on plant as its botanical relationship, 
commercial value and uses. | 

Object: To have a ready reference to infestation status and commercial 

importance of each plant for use in quarantine and control 
work ° 
D - Exhibition material. 

1 - § .rs containing each species and important variety and shoving ty- 
pical infestation in each. 

& - Reserve material of corn and a fev of the ovher more important 
host plants for outside requests. 

3 - Experiments with preservation of natural colorse 

E - Groups of vlanis for investigation. 
1 = Economice 
a - Yield and garden crops (native, southern, western) 
b - Ornamentals (flowers, foliage plants, shrubbery etc) 
¢ - Greenhouse (flowers, vogotabies, fruits) 
d=- Fruits of trees, bushes and vines. 
Nowez= See also "Plan of Expt. Picts" for (a) and (b). 
~ = Non-economic. 
A - Gnrden os3inss, ‘rolunteer Grains ete. 
b = Weeds of cultivated land, dumps cnd waste cress. 
c+ Wild pl-nts of ficlds, mondow, prsturo, woodl-nd. 
d ~ Mirsh -nd water plants. 
o - Shrubs, borry crnes, vines ote (Eome of those my bo of cconomic 
impert-neo 25 times such as blackberry ond sldci00rr,) 


(135) 
Fe Sonsonnl rbundrnce of inscete 


1 = Duo to gonoration of insocte 
Bt aay aes " condition of plant. 
a "oboandonment for now food supply. 
G - Plints uscd as food for larva, 
1 + Plants upon which oggs hrvo boon found (Distinct from "Lifo History 
and Habits" « D-2-b-(5) 4.2) 
a - With subsoquont focding, 
b = Without. 
&£ - Parts of plant attacked as related to sonsonel growth of plant ang 


soisonal developmont of insect. 
3 = Durcttion, extont, noture and Appearance of infestction. 
4 - Proportion of plants nttnrekoed in heavy, modium cand lightly infostod 
Arenge } 
Noto:- This runs into "Dispersion" I -leq and ¢. 
inform tion obtrinod from this scction should be cross roferéncod to 
"Dispersion". Dosircble to leave ns much of this cctivity 2s possiblo 
to men working on “Dispersion” oxcopt plants which they do not cover. 
Have an agrooment with that soction to avoid duplicstion in making 
ficld obscrvations or counts of this charectcr. 7 
5 «= Rolntion of certain food plants to vitality and futuro dovelop= 
ment of inscet. 
a « Diroctly. 
b = Over several gonorations,. 
H - Plants used as sholtor for larva. 
1 = Protection -ffordod as place for hibernation or costrvations 
@ = Plants scorving for food and : i. 2 
3 - : : only for ; " 
I - Artificial carriers (ogg, larva or pupa) 
1 = As food (vegotablos; greens; tubors; fruits; groin; forage cic) 
2 Decoration (cut flowers; plants; everlastings; grassos, otc) 
3 - Propagation (shrubs; berry bushes; vinos; poronnials; bulbs; roots; 
cuttings otc) 
4 - Manufacture (Broom Corn; medicinal herbs; homp; cte) 
S = Packing and Bodding (hay; straw; weeds; otc) 
6 
C 


{ft oI 


- Waste (garbago3 manuro comtaining litter; gardon refusc, otc) 
t= Observations undor g to bo considcrod -s coming under "Food Plants" 
only when the examin-tion is mado before the plant, or its product, 
Cntors commorec. Aftor that period it portrins to "Dispersion" 
Fel to 6) 
J = Comp-rative infostations 
1 = Botweon spocics (Ficla obscrvations, oxpe plots ind ecgos) 
a © Pereont of infcstation. 
b = Avorago number of larvrc Der Lave. 
Note:- Be sure and cross rofeoronce to "Dispersion-Ficld Counts", 
2 = Botweon varicties - (Chicfly at oxp. plots with vrrictios of corn 
and tho sorghums= "Sco Plan of Exp. Plots" ) 
& - Samo cs Jelea, 
bt) oie fs UGA on ie a 
3 = Proximity to corn xs affecting degrco of infestations 
a& = Economic crops xt varying distances, 
b = Woods in corn areas, or at varying distances, 
Noto:- Notcs should bo under "Habits Larvac = liigration" ond "Disporsion- 
Flight" if written as an individucl notcCe 
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~ GENUS. PYRAUSTA. 
Assignment: « Vossrs We 0, Ellis, Turnor and assistants, 
List of spocics oscuring in U. 5; 
- Original descriptions compiled, 
= Synonomy of the Amorican speciosa 
» Spoeics and their food plents now knovm. Also spocify host, or 
- sholtcr plantse 
4 » Bibliography. 
- Membors of gonus occuring in Now Englande 
1 = Distribution of coaches 
2 « Examination of spocimons in tho Ponbody, Boston ond private collcc= 
- tionse 
»- Activo scarch for larvac and roaring thoso found to sccure 
1 « Food or host plants (Soc also A-3) 
a = Food or host plants of P. nuvilalis yot hosts of othor spcecics 
likoly to bo confusod with Ps nubilalis. 
b ~ Food or host plants in which Ps. nubilalis has not boon found, 
2 = Prosont and probable future cconomic importance of thoso founde 
3 = Enbits and bch-viors 
a « Trophisms, b © Spinning habits» 
c = Rolative activity. ad = Tractibility, o = Grcgariousncss. 
4 = Any native parasites roared to be turnod over to parasito soction 
for possible rocovory recordse 
- Pyraousta larvaoe 
1 * Borers throughout Inrval lifos 
2 Surface foeders cxclusivoly. 
3 = Influoneo of boring habit on structurce 
a « Structurcs rudimcentary on surfrce fooders yot well dovclopcd in 
borors; vice versie 
b - célor. 
¢ + Correlation between boring and surfnco foodings 
(1) = Possiblo netural grouping of Inrvac according to mothods of 
living and the comparison of such an 2rrangomont with the 
present artificial groupings 
~ Eggs 
Il = Descriptions, 2 = Figures 
= Anatomical study of tho larvac now known. 
1 = Structural diffcoroncos. 
a «- 4 koy for thoir scpnration,. 
2 = Description. 
3 - Figures, 
= Proepupal poriods, 
1 = Formation and description of cocoons, 
per Pupac 6 
lL to 3 Samo as Eel to 3. 
4 - Location with refcrcnec to hoste 
~ sdults. 
L = Comparative anatomical study of the gonitnlin and wing venation 


(14) 
4 » Rolotion botwoon timc of planting and degrco of infestation 
- (Sco also "Plan of Expe Plots") 
K » Economic loss (Sco “Statistics - Crop Lossos" ) 


ae A key for thoir sopnaration based on nbovee 
lL = Pyraustids from trap-light, 
a . Genuuned by inet inthe ordor of their numerical 
supo rioritya 
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2 = ifato species collectcd alive or revred. 


J =~ Cro 


a + Secure data on their life history ond hcbits. 
3 — Attompt to cross breed P. nubilalis with P. ainslici, fissalis, 
acglealis. 
ss breed P. nubilalis sexes from Schenectady, Silver Creck and 


Arlington. 


K = Pos 

fee 
L = Ass 
Note:-= 


® 


sible development of P. nubilalis races resulting from continued 

ding on certain plants other than corns 

ociated Insects. 

This subject appears to be inseparable from "Genus Pyrausta™ but 
notes doaling with other than members of the genus should have 
"Associated Insects? as their subjcct. i . 

1 = Detoritine superficial characters for separating larvac of in- 
sects rosombling Ps nubilalis and which are often confused 
with that inscct from similarity of appearance or injury causod 

a = Data on their seasonal history and habitse 


VII » PARASITES 


Assi 

A - Par 
leL 
a= 


2-5 
Qa 
be 


Cc 
a - 


3 - 
Pen 


g- 
h- 


gumont; - Messrs Jones, Parker, R. C. Ellis, Craig and assistants. 
asites + Nativee 
arveal and pupal parasites of the second 1920-1921 goncration. 
Notations on all parnsites reared from collections of metcrial mado 
in tho Autum of 1920 and Spring of 1921. 
gz parasitcse 

Determination of méthod of hibornation of T. minutum. 

Four collections of 50 egg masses oach from 10 representative 
heavily infested towns of first 1921 brood. 

Two collections of 15 ogg masses each from 10 roprescntative 
medium to modcratcly infested towms of first 1921 brood. 

Same as b for sccond 1921 brood. 

a] tt c " Ai " {t 

Investigations of life history © of T. minutum as 
related to P. nubilalis and all othor hosts in Now England. 
Breeding T. minutum undcr laboratory conditions. 

Possible importation from Southm U. S. carly in the season of 
insect eggs parasitized by T. minutun. 


Objoct:= An attompt to incroaso tho normal parasitism of first brood oggs 


i- 


w 
P 4 


be 


Cc = 
d- 


with the conscaucnt increase of parasitism in sccond brood cggse © 

Normally this parcsite is present in only very limitod numbors 

in first brood cggs. 
Attompt to -chiove samo result as dotailed in h by placing in cold 
storago quantitics of parasitized second brood of 1921 cggs, or 
possibly parasitized oggs of a more favorablo insoct for cold stor- 
age purposos. These oggs to bo hold over until Spring of 1922. 


Larval parasitoss 


Colloctions in 20 tows of 100 first to third instar larvao of firs: 
1921 brood for rearing of possible Braconid parasites. Environs of 
Saugus cspeciclly. 

Collections of 200 ncoarly mturo lnrvac of first 1921 brood in 20 
represcntative towmse 


Samo as a for second 1921 broode 
Ww f b Ww W WV Ww 


4 = Pupal parasitcse 


a= 


Colloction of 100 pupao of socond 1920-1921 gonoration from 20 
ropresentative tcms. 
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(16) 
b - Snmo for pupac of first 1921 gonoration. 
5 = Rosults of 1920 Libcration of Braconid parasitos reared 
from P. ninslici sont from Illinois. 
a ~ Bulk colloction of hibornating larvac from Saugus otherwise 
3 will suffice. 
B ~ Parasites = Foroigne 
1 - Investigntions with such forcign pnrasitcs 1s may be reccived fom 
abroad relative to thoir utilization in combating P. nubilalis 
in America. 
Keg parasitose 
- Roaringe b = Colonization. 
Larval Parasitcse 
= Roarings 
- Colonization and information rogarding colony sites. 
~ Recoverye 
(1) = Bulk colloctions of both larval broods near colony sitcs,. 
- Dispersion. 
(1) - Larval collections undor A-3 will suffico. 
- Life History studics, 
Pupal’ parnsitos. ~~ 
a-=- to 3 = Samo as 3=a to o 
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VIII = PREDATORS, 
* Assizgnmont - Laboratory staff. 
A =~ Birds. 
B = Inscctse 
C = Animals. 
D = Other prcdatorse 


IX - DISEASE, 
Assigninont: - Laboratory staff. 
A = Superficial obscrvations conccrning death of lnrvac in tho ficld from 


discasc.s 


X - EXPERIMENTAL VeTUODS AND TECHNIQUE. 


Assignment: = hirBcrdor and assistants. 
Objcct: - Investigation and dovclopmont of methods, cagos and special 
eee for ronring of material and carrying on special in- 
vestigations. 

«= Cages for cggs, larvac, pupao and adults, 

Incubatorss 

- Laboratory cages containing growing food plant and arrangod in such 

a mannor tnat devolopment of inscet may bo obsorved without frequont 
change or redical disturbance of food plant. 

D - Laboratory cages dysignod to contain portions of plant upon, or in, 
which the insoct may dovelop with only infroquont disturbanco of 
food plant. 

KE = Large fiold cagos dosignod to contain growing plants, which can 
develop in a norml mannor, and in which ono or more gencrations 
of P. nubitolic mey be roared without disturbance and rotain their 
vitality, Thoso cages must rotain all stagos of P, nubilolis 
liberated theroin and oxcludo all stages of the insoct from without. 


C2 Od b> 
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XI = TAXONOMY 
Assignmont:= Mr. Andorson, 

A » Preparation and preservation of adult matcrinl, 
1 = Rearcds 2= Colloctcde 
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(17) 
B + Preservation of larval matorial, 
- Larvae - known, reared or collected in bulk, 
- "roarod in individual cages, molts- obscrvod and instar know 
= Larvao sont in by fiold scouts, 
Arrangement and care of colloction, 
Proparation of matorial for oxhibition or study. 
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STATISTICS, 
Assignment: = Laboratory staff. 
A = Crop lossos, 
l +» Corn. 
a = Swoote b = Fiold (flint or dont) 
c = Pop, d = Foddor, 
(1) = Losses duc to unmarketable product (oars, grain cte) 
(2) « " " —" rostriction of market aroa (quarantinc) 
(3) - i " —" peduced price through reduction in quality. 
(4) = Losses duc to control measures, 
(@) - Cloaning up. (b) - Spraying ote. 
(5) = Losses due to roduecd acroage because of proesonco of insocte 


2 = Celery, beans, beots, rhubarb ctcs 

" a Samo as lea (1) to (5), 

3 - Chrysanthemums, asters, gladiolus ctc. 
a « Samo as Lint 2) to (5) 


B = Segrogate small block of corn plants at Exp. Plot and endeavor to 
kcop free of infostation throughout the scason by hand picking ogg 
clustcrs and larvace | 

1 + Sweet corn growing in middlo of suscoptiblo varicty. 
2 “a Fiold corn it it " " " " 

Objoet: = To socurc a comparison botwoen numbor and size of cars and | 
"nubbins"” from infostod andmn-infested plants growing under 
same conditions, 

C = Corn, acrongos and valuc of CrOpS. 

D = Data regarding comparison of plant dovolopment in the Soring with 
Special reference to connecting plant phonomona. with time of plant+ 
ing. 

E - Woathor reports, 

F = Maps, 


XTII = PLAN OF EXPERIMENTAL PLOTS, | | ; 


_— 


Assignrontis Mosers Hodgson, Grigg, Groono, and assistants, 

A = Grovo St. Plot = Wost Medford, Mass, 

1 = Ficld corn (Plots of 12 rows, oach 70 ft, long) 
a = Dent varictics (one plot each) 
(1) = Leaming (2) - Browors Yollow. 
(3) = White Cap Yollove 
b = Flint variotios.: 
(1) = Sanford (ono plot) 
(2) = Longfollow (two plots) 
(a) = Ono plot cloanly cultivatode 
= (b) al W " not " " 

Objecti+ To dotormine dogroo of infostation in these varictics of | 
ficld corn which mature in oastern Mass, and the comparative 
infestation botwoon Dent and Flint varictios. Also to 
chock rosults socurced in 1918, 1919 and 1920, 
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(18) 
Also to ascertain (b-(2) and be(b)see) the comparative infosta= 
tions betweon cloanly cultivated corn and corn growing among 
infestod weeds, under identical soil conditions and oxposed 
+o samo dogr2e of infestation. Susceptible ficld weeds may 
de plantcd Lotweon the rows of be (b). 
2 = Syecs corn (Plots of 8 rows, cach 70 fte Long) 
a» Early season varicticse 
(1) = Quincy Markct (onc plot May 1st ) 
(2, - Enrly Crosby (ono plot planted on coach of tho following datos 
May LOth, 20th, 30th) 
» « Midescacon variotye te 


(1) - Goldon Bantam (same as Qunw(8) sos) | 
e = Late soason variotye 
(t) = Country Gontloman (ono plot planted May 25th, one plot 


Juno 10t#) 

To obtain deta on relation between date of planting and in- 

fostnticn.e. Also to cheek results on viricty tosts and dato 

of planting socurcd from 1918 to 1920. 

d = Laboratory Plot. Planted at intorvals of 10 days from 

‘ : May lst to provide corn plants for laboratory usce 

Non«Saccharince Sorghums (Plots 20* X 23") 

= Johnson Grass {b) = Fotorita. (c) - Hogarie 

= Milo maizo. (c) - Sudan grass. (f) - Pink Krffir. 

- Broom corne 

Obicct: = To determine susceptibility of thoso crops to infestation 

vith special rofcrence to their probable status as a host 
sf Ps. nubilalis should boeome ostablished in regions whore 
thoso crops arc commonly grovm. This is a continuation of 
work bogan during 19206 
4 - Sacchcrine Sorghumse 
(a) = Sugar cance (Plot 10' X 10"). : 
(>) = Sorghum - "Early Amber Cano" - (Plot 20% X 23° ) 
Objoct: = Samc as A=3. Also to compare comparative suscoptibility of 
; non=sacchnrine and saccharinc sorghums. 
5 = Coroal and Forage cropsos 
(a) = Whoat. (b) = Ryoe (c) - Barloy. (d) - Oats. (Plots 10' X 10°) 
(c) = Cow poas. (f) = Soy boanse (Plots 20° X Bal a6 
(cg) = White Clover. (h) - Poanuts. (Plots 10° xX 10°). 

Objcct: = To dotormino suscoptibility of those crops to infostation, 
with spocial roferonce to thcoir economic importrnce os 
possible carriers of tho insout. Also to check results 

¥ secured from 1918 tol920- 

6 = Vogotablo and Ficld cropse 

(a) + Cotton (Plots20" X 23'). 
{b) = Colory. (c) = Boons--bushe (d\ »- Bett 
(o) = Swoot Potato. (f, - Flax, (Plots 

Objoct:= Samo as Awde . 

7 « Floworing Plonts (Plots 1C*’ X 1C7) 

(a) = Gladiolus. (b) - Cosmos. (c) = Astore (a)- Zinnia. (0)-Phlox 
annuale ; 

Objocts- Samo as A#S and A-6. 

8 - Fiold cagese 

(2) » Small cuges containing cconomic plants to dotormino thcir sus~ 
eoptibility ac hosts of P. nubilnlis oggs or larvac and their 
‘status as plants on which tho insoct may comploto part or whole 
orate lifo cycles 
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(19) 
(b) - Large cages containing growing plants and designed to rear one 
or several goncrations of P. nubilalis to ascertain effect of 
environment on introduccd matcrial (Eastern N. Y.-France otc). 
Also to asccrtain effect of different food plants. 


B - Coolidge Plot, Watertown, Mass. (or some other location of about 1/2 


acre in the heavily infestcd and carly maturing areca of Watertowm, 
Belmont or Cambridge). 
1 - Ficld com (Plots of 12 rows, each 70 feet long) 
(a) - Dent varietics. 
(1) = Brewer's Yellow. 
(2) = White Cap Yellow. | 
(3) - Pride of tho North Plot 8 rows = 70 ft). 
(ob) = Flint varicties. 
(1) = Longfellow ‘ysllow) 
(2) = Sanford (White) 
(3) + Early Canada (Plot 8 rows 70 ft) 
Objoct:=- To determine degree of suscoptibility of these varictics of 
fiold corn when no sweet corn is grown in the vicinity. 
Only farm practices of keeping down weeds will be followed. 
This is a continuation and check of work started in 1920. 


C = (About 1/2 acre to be selectod from medium infested and late maturing. 


area in Stoncham, Woburn or Melrose) ° 
1 - Ficld corn (Plots of 8 rows, each 70 ft. long). 
(a) - Dent varictics. 
(1) = Brewer's Yollowe 
(2) = White Cap Yellow. 
(>) - Flint varictics. 
(1) = Longfellow. 
(2) - Sanford. 
Object:- Same as A-1 when planted under different conditions of 
seasonal devclopment, altitude and degree of infostation. 
CgORRO fa SER Pre ESSE SOLVE PHRS USug) W°8? te Pe Fehlowede 
(1) + Early Crosby (oucplot May l0th-onc plot May 25th) 
b = Mid scason varicty. 
(1) - Black Mexican (onc plot May lOth- one plot May 25th) 
¢ - Late scason varicty. 
(1) = Stowell's Evergreen (one plot May 25th = one plot June 10th) 
Object:~ To determine degree of infestation in these varictics when 
planted in a medium infested arca and with a latcr maturing 
scason than when these samc varieties were planted at Medford 
and Saugus in 1919 and 1920. Also to correlate date of plant- 
ing with degree of infcstatione 
3 = Non-Saccharine Sorghums (Size of plots 2?) 
(a) = Johnson grass. (b) = Fetcorita. 
(c) = Milo moizc.- (d)-= Broom corne 
Objcct:~ Same as A=3 and Cwl. 
4 = Saccharine Sorghums (Size of plots 7?) 
(a) - Sorghum - "Early Amber Cano"; 
Objcct:- Same as A~4 and C-l. 


2 = Sy 


D = Cooperative Experiment Plots with farmerse 


1 - Ficld Corn~ Four ficlds located within the badly infested arca. 
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(20) 


Covrotatc dates of planting and variotics with por cont of 
iniosvation in plants and carse (Cross rof. to "Disporsion 
and Contre1") 

Grain injurv to oars, (Statistics) 

Proportion of fully devolopod carse 

Compared to “nubbins" (Statistics) 

Average numbor of larvac per plant (Statise) 


2 = Swest Corn= Tre ficids cach of carly, midesoason, and late swect corne 


a 
COT.s 


ene ce 


of. 


cu 


d - Same as D-l. 

To chéck results secured in plots A, B, and C whon planted 
under commercial conditions, Also to obtain information on any 
additional varizties of ficld and sweet corn not used in 
experimental plots, 
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